The objective of the present study was to determine the prevalence of postpartum dysgalactia syndrome (PDS) and associated clinical signs in farmed sows in the Republic of Macedonia (RM) in the first 12-24 h postpartum. A total of 202 sows of different parity and different genetic lines from 5 pig farms in RM were included in the study. The sows and their litters were clinically examined 12-24 hours after farrowing. Postpartum dysgalactia syndrome was detected in 23.3% of all clinically examined sows, while prevalence between farms ranged from 14.8% to 38.1%. Altered piglet's behavior was the most frequent clinical pattern observed in 68.1% of the PDS-affected (PDSA) sows. Regarding the clinical signs in PDSA sows detected among farms, significant differences were observed in the altered piglet's behavior (p<0.05) and hypogalactia (p<0.05). Endometritis was more often detected in older sows (90%) compared to endometritis in younger animals (44.4%). In addition, fever was also more frequently diagnosed in higher parity (≥3 parity) sows (55.0%) in contrast to other PDSA sows (22.2%). This study has demonstrated the presence of PDS in farmed sows in RM. High frequency of altered piglet's behavior found in this study could be an useful indicator for early detection of lactation problems in sows. Frequent pathological vaginal discharge in older sows indicates that endometritis plays an important role in the clinical manifestation of PDS. Further investigations should be conducted in order to identify specific risk factors associated with clinical PDS in farmed sows in RM.
INTRODUCTION
Postapartum dysgalactia syndrome (PDS) is a pathological condition in sows characterized by impaired health and reduced colostrum and milk production shortly after farrowing (1, 2) . The previously used terms MMA or mastitis, metritis and agalactia syndrome, nowadays is considered to be a misnomer since metritis is rarely seen (1) and only few sows have true agalactia (3) . This syndrome is associated with great economic losses, due to decreased growth rate and increased mortality in preweaning piglets (1, 2, 4) . It poses a serious problem for animal welfare in pig production and it has been reported worldwide (5, 6) . Many risk factors such as feeding, routine hygiene and disinfection practices, microclimate conditions and general management are strongly related with the occurence of PDS (1, 3, 6) . Although it is a multifactorial syndrome, coliform bacteria -especially Escherichia coli -play a major role in the clinical manifestations of PDS in affected sows (7, 8, 9, 10, 11, 12) . There are many clinical signs associated with PDS such as mastitis, metritis, hypogalactia, fever, anorexia, constipation and depression (6, 11, 13, 14) . According to some studies, mastitis is one of the central clinical signs found in PDS sows (8, 15) . However, recent studies suggest that endometritis in sows should be considered as an important risk factor for PDS development (16, 17) . The piglet's nursing behavior is also an essential clinical parameter for recognizing lactation insufficiency in PDS-affected sows (14) .
The average incidence of PDS at herd level is approximately 13% (6, 18, 19, 20) , while at farm level the incidence was estimated to be within the range from 0.5% to 60% (11) . Thus, the incidence of PDS in Swedish herds was 5.5% in small herds and 10.3% in large herds (21) . In another study in Missouri, out of 27,656 farrowings, 13% of sows were affected by PDS (22) . Recently in Denmark, Larsen and Thorup found a prevalence of 32.5% on the first day postpartum, 31.5% on the second day, and 10.1% on the third day post-partum (23) . In a study carried out in 110 Belgian pig herds, PDS was reported as a problem in 34% during the first 3 days after farrowing (6) . This wide range in prevalence is most likely due to the large variation of the symptoms and criteria used to define PDS in sows (3) .
Data regarding prevalence and type of clinical signs of PDS in farmed sows in the Republic of Macedonia is missing. Therefore, the aim of this study was to determine the prevalence of PDS and the frequency of associated clinical signs in farmed sows at the first day after farrowing.
MATERIAL AND METHODS
The study was conducted in 5 commercial pig farms with one site production in Macedonia, during the period between July 2014 and August 2016. The selection of the farms was based according to the number of sows kept in the herd (minimum 100 sows), history of postparturient diseases and willingness of the farmers to participate in the survey. Descriptive data regarding breeding herds characteristics, hygiene routines and general management practices are shown in Table 1 . In total, 202 sows with available reproductive data of different parity (from 1 to 9) and different genetic lines (Landrace-Yorkshire F1 and Dalland hybrid) were included in the study (Table 2) . Sows with unknown reproductive records (parity number and time of farrowing completion) were excluded from the study.
The sows and their litters were clinically examined for the presence of PDS 12-24 hours after farrowing (8.00 am to 10.00 am). The sows were defined as PDS-affected if more than one of the following clinical signs were found: fever in sows, hypogalactia, mastitis, endometritis, anorexia in sow (total feed refusal), depression in sow and altered piglet's behavior. The fever in sows was diagnosed when their rectal temperature was increased (≥39.5°C) within 12 to 24 hours after farrowing. Mastitis was recorded if signs of inflammation of the mammary glands (severe edema, skin congestion, hardening, pain) were found, whereas hypogalactia in sow was determined if milk flow was drastically reduced (few drops of milk) after oxytocin injection and manual stimulation of mammary glands. Additionally, endometritis was diagnosed in sows which displayed copious purulent vaginal discharge. For ascertaining the site of origin of the discharge, a metal speculum of 3 cm external diameter with a length of 30 -40 cm and a light bulb were used. Depression in sow was present when lethargy and sternal recumbency were observed, while altered behavior in piglets was detected when they showed restlessness, reduced nursing frequency and general activity and/or preference to the warmest area of the farrowing crate.
Statistical analyses were performed using StatSoft, Inc. (2007), STATISTICA (data analysis software system), version 8.0. The statistical units were the individual sow with the litter and the pig farm. The prevalence of PDS was calculated at animal and farm level, while Chi square-test for independence was used to determine the statistical differences in the prevalence of PDS between the pig farms included in the study. Additionally, Chi square-test for independence was performed to show differences in the frequency of the clinical signs observed among pig farms, while Fisher's exact test was calculated to detect statistical differences in the frequency of clinical signs between lower (1 and 2 parity) and higher (≥3 parity) parity sows. The results were considered statistically significant at p<0.05.
RESULTS
Postpartum dysgalactia syndrome was detected in 23.3% of all clinically examined sows included in the study, while the prevalence between farms ranged from 14.8% to 38.1%. (Table 3 ). No significant difference in the prevalence of PDS between the farms was observed (χ2(4)= 8.89, p>0.05). Considering the number of parity, the prevalence in younger sows (parity 1-2) was 13.4% (27/202), while prevalence of 9.9% was found in the older sows (parity ≥3). Altered piglet's behavior was the most frequent clinical criterion observed in 68.1% (32/47) of PDSA sows, whereas anorexia was least detected, in 34% (16/47) of PDSA sows. The frequency of the clinical signs found in PDSA sows is presented in Table 4 .
Regarding the frequency of the clinical signs observed in PDSA sows among farms, statistical differences were found in the altered piglet's behavior (χ 2 (4)=12. Table 6 .
DISCUSSION
This study confirmed the presence of PDS in farmed sows in the RM. The prevalence was determined at sow and farm level, whereas sows were classified as PDS-affected if at least two clinical signs were found 12 to 24 hours postpartum. There are big differences in the literature data regarding criteria used to define the severity and occurrence of PDS, either at animal (2, 11, 14, 22, 23, 24) or herd level (6) . Thus, the prevalence data for PDS between different studies are quite difficult to compare. This research showed a higher PDS prevalence (23.3%) compared to the prevalence obtained in the studies of Backstrome et al. (19; 6.9%) and Threlfall and Martin (22; 13%), but lower than the study conducted by Larsen and Thorup (23; 32.5%). However, the huge differences found in the prevalence between the farms in RM (14.8-38.1%) is in agreement with the study of Backstrome et al. (19; 1.1%-37.2%). In our study, the higher prevalence of PDS in youger sows (13.4%) in contrast to the older sows (9.9%) is in accordance with the findings of Bostedt et al. (25) and Hoy et al. (26) , but disagrees with the results reported by Backstrome et al. (19) . The last one, found less prevalence in primiparous sows (4.2%) unlike in multiparous sows where the PDS prevalence was 13%. Variability in the prevalence between the studies is most likely due to the influence of certain risk factors responsible for the clinical manifestation of PDS such as feeding (27) , housing (19) , microclimate conditions (28), management (6) and hygiene practices implemented in the farms (29) .
Measuring of the rectal temperature in sows after farrowing is the most frequent clinical parameter used for PDS diagnosis in sows (1, 30) . Thus, increased rectal temperature above a certain threshold is used to categorize postparturient sows as being affected by PDS (18) . Since physiological hyperthermia in sows is often seen and could reach up to 40.5°C (31), the recommended threshold for rectal temperature in sows should be 39.5°C, when measured 12 to 24 hours after completion of the farrowing (10) . In this context, increased rectal temperature should not be the only criterion used for PDS diagnosis in sows, but other clinical parameters such as reduced appetite, endometritis, hypogalactia and mastitis, sow demeanor and altered piglet's behavior should be also included (2, 6, 11, 32, 33) . In our research, PDS in sows was defined 12 to 24 hours after farrowing and besides increased rectal temperature (≥39.5°C), other previously described clinical criteria were also used. The low percentage of PDSA sows with increased rectal temperature (36.2%) is in line with the data demonstrated in recent literature (14) , where most of the PDSaffected sows with reduced milk production in early postpartum period had normal rectal temperatures. Additionally, the significantly higher frequency of increased rectal temperature in older sows (55%, 12/20) is in accordance with the findings of Tummaruk and Sang-Gassanee (17), who reported fever in 52.6% and 47.6% of sows parity 2-4 and 5-7 respectively. The low percentage of increased rectal temperature in younger PDSA sows (22.2%) in our study compared to 93.7% of primiparous sows with fever detected by Tummaruk and Sang-Gassanee (17) is most probably due to the higher threshold of increased rectal temperature (≥39.5°C vs. ≥39.0°C) used to define fever in PDS affected sows.
There are many clinical studies which have investigated the periparturient health status in sows (8, 18, 19, 20, 22, 24, 30, 34) . In most of these studies, assessment of the piglet's behavior as one of the most important diagnostic criterion associated with PDS (14) was missing. Early detection of these litters is essential especially in the first days after farrowing, since it is a very sensitive period in pig production (14) . Decreased piglet's growth in affected litters can be detected, if there is increased heterogeneity between the piglets at the first week of age and at weaning age, as well as if the weaning weight is low (35) . In our study the altered piglet's behavior expressed as a lethargy and decreased nursing frequency was the most frequent clinical parameter (68.1%) found among the litters. This result confirmed the clinical importance of assessing the piglet's behaviour in order to detect lactation problems in sows during early postpartum period.
The prevalence of anorexia, fever and endometritis in PDSA sows conforms with the findings of Miquet et al. (36) (8, 15, 19, 37) . In addition, the type of the clinical changes in mammary glands may serve as indicators for estimation of the post-partum health status in sows (38) . Despite the precence of mastitis, milk flow rate is very important clinical parameter for assessment of the function of mammary glands (2, 11) . This diagnostic criterion for defining PDS in sows is explained in more details by Hirsch et al. (11) and Van Gelder and Bilkei (2) . Nowadays, improvements in intensive pig farms regarding management and health measures substantially decreased the number of clinical mastitis cases in sows after farrowing. This was confirmed in our study where hypogalactia without mastitis was more present in PDSA sows compared to PDSA sows with clinical mastitis followed by hypogalactia or agalactia. Similar findings were revealed by Olson and Bilkei (39) , who reported a higher percentаge of diseased sows with agalactia and without mastitis (28.9%) in contrast to PDSA sows that displayed mastitis and agalactia (24.4%).
The high percentage of purulent vaginal discharges in PDSA sows (63.8%) in this research was similar to the percentage of purulent vaginal discharges in MMA sows (58%) found by Hirsch et al. (11) . Higher frequency of endometritis in higher parity sows (90%) versus lower parity sows (44.4%) is in agreement with the data of Tummaruk and Sang-Gassanee (17), who found higher incidence of vaginal discharge at the first day postpartum in sows of higher parity 5-7 than sows of parity 2-4 (85.7% vs. 52.6%). In the recent studies by Peltoniemi et al. (16) and Tummaruk and Sang-Gassanee (17) , it was demonstrated that farrowing duration and occurrence of endometritis had great influence in the development of PDS in sows first three days post-partum. These two studies have proven the negative impact of prolonged farrowing on the health status of sows. According to Peltoniemi et al. (16) , sows with an enlarged uterus had a longer and more difficult parturition than other sows. Sows with enlarged uterus and prolonged farrowing duration in the early post-partum period exhibited clinical endometritis, which is considered as one of the most important risk factors that affects PDS manifestation. The high percentage of PDSA sows with endometritis in our study especially in older sows (90%) confirmed the conclusion of Peltoniemi et al. (16) that clinical endometritis is strongly associated with the health status of the sows in postpartum period.
CONCLUSION
Our results indicate that clinical examination 12-24 hours after farrowing confirms the presence of PDS in farmed sows in RM. The high frequency of altered piglet's behavior found in this study could be used as a strong indicator for an early detection of lactation problems in sows. Frequent pathological vaginal discharge in higher parity sows indicates that endometritis plays an essential role in the clinical occurrence of PDS. However, additional research is needed to identify the relation between certain risk factors and clinical appearance of PDS at the commercial pig farms in RM.
